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Reference species Duplicated Fragment
Retro-transposed processed 0.000*** <0.0001** Note: a, the probability of parallel-change sites can be explained by random chance. * means the probability value (P) is less than 0.05 and ** means P less than 0.01. The p-values were generated using the approach described by Zhang and Kumar (1997 
Supplementary Methods

Genome size estimation
Genome size was estimated by K-mer analysis, as for previous studies 35, 61 . In brief, genome size can be estimated if the amount of sequencing data and its depth are known. Here, we generated ~95 Gb of reads from the short insert libraries, 17-mers were extracted from these reads, and the occurrence distribution plotted (Supplementary Figure S1) . Finally, in the present study, K_num is 79,442,373,456 and K_depth is 28; allowing us to estimate the genome size to 2.8 Gb ( Supplementary Table S2 ).
Assembly evaluation
Seventeen fosmid clones were sequenced using Sanger methods and used as reference data to which assembled genome sequences were mapped to determine coverage. All but six fosmid clones aligned well to only one scaffold. The multi-hits observed between the assembly blocks and the six fosmids may be due to local repeats ( Supplementary Table S4 ). Known single-copy baiji CD fragments (n = 169;
GenBank) were mapped to the scaffolds. The average coverage and identity of fragments were 99.65% and 98%, respectively (other than the SRY gene from the highly repetitive Y chromosome). Assembly quality was also tested by comparison to bottlenose dolphin gene sets and an EST library with approximately 97% and 93% of each data set, respectively, covered by the baiji genome ( Supplementary Table S5 ).
Orthologous gene clusters
DNA and protein data for four mammals (human, mouse, cow, and dog) were downloaded from the Ensembl database (v66). Gene families were constructed using a single representative transcript of each gene (the longest transcript for genes subject to alternative splicing) and Treefam 62 .
Segmental duplications
Segmental duplications (SDs; length > 1 kb, identity ≥ 90%) were identified by self-alignment of the baiji assembly using LASTZ (T = 2 and Y = 9400) 63 and confirmed by read depth 37 . The same pipeline and parameters were used to identify SDs in human, mouse, and cow genomes for comparison.
Gene Ontology functional enrichment
Gene ontology (GO) enrichment 64 
where N is the number of baiji genes with GO annotation; n is the number of TGs in N; M is the number of baiji genes annotated to GO terms; and m is the number of TGs in M. Bonferroni correction was used to correct for multiple testing (threshold corrected p-value ≤ 0.05). GO terms fulfilling this condition are defined as significantly enriched in TGs.
Pathway enrichment
KEGG was used to perform pathway enrichment analysis of target gene families (TGFs). The whole-genome was used as a background to identify significantly enriched signal transduction and metabolic pathways in TGFs. The formula used was the same as formula (S1) that for the GO analysis (25); however, here N is the total number of proteins with KEGG annotation, n is the number of TGFs in N, M is the total number of proteins annotated to specific pathways, and m is the number of TGFs in M.
Phylogenetic analysis and substitution rate
A phylogenetic tree, including baiji and other sequenced mammalian genomes (human, mouse, cow, and dog), was constructed in MrBayes 3.1.2 (chain length, 5,000,000; trees sampled every 1000 generations) 56 using single-copy orthologous genes. Two independent runs produced identical results. The best-fit model was 
Expansion and contraction of gene families
To determine information about the evolutionary dynamics of gene families, the expansion and contraction of gene ortholog clusters among baiji, human, cow, dog, and mouse were inferred using the program café 68 .
Pseudogene identification
The pipeline described by Zhang et al. (2006) 69 was applied to identify pseudogenes in the baiji genome. Human proteins sequences were aligned to the baiji genome using BLAST (identity ≥ 40%) to identify potential ''parent'' proteins located in intergenic regions of the baiji genome (with pseudogene coverage ≥ 70% of the human protein). Further steps, including neighbor cluster and redundancy elimination, were performed to identify unique parent proteins. Pseudogenes were classified into three types based on intron-exon structure, existence of stop codons, and frameshifts 69 .
Positively selected genes
To identify positively selected genes (PSGs) in the baiji and cetaceans more generally (baiji + bottlenose dolphin), two data sets consisting of five species (baiji, cow, dog, human, and mouse) and six species (the first five species + dolphin) 70 were compiled.
Orthologs (1:1) were extracted from ENSEMBL for human, dog, mouse, and cow genomes and used to query the baiji and bottlenose dolphin genomes using blastn. A total of 10,423 and 9,507 orthologs were identified for the five and six species data sets, respectively. The branch-site model 59 was used to detect positive selection along a target branch. We compared Model A1, in which sites may evolve either neutrally or under purifying selection, with Model A, which allows sites to be under positive selection. P-values were computed using the χ2 statistic and corrected for multiple testing by the false discovery rate (FDR) method. Gblocks 71 was used to remove potentially unreliable regions. Default parameters were used, with the sequence type 'codon'. After the trimming process, remaining alignments shorter than 500 bp were discarded. We then performed GO and KEGG analyses on PSGs identified using the branch-sites model, as discussed in the main text.
Analysis of genetic variation
Vision A total of 209 human genes related to visual perception (GO: 0007601) were used to retrieve homologs from the baiji genome. Only PRR4, OPN1MW, and OPN1MW2
could not be identified in synteny blocks; these are likely human or primate specific genes, rather than genes lost in baiji. We also documented pseudogenes in this category based on frameshift or premature stop codons ( Supplementary Table S15 ).
Hearing and vocalization
To uncover convergent evolution of echolocation genes among mammals, two echolocating mammals were chosen; baiji and Myotis lucifugus. LRT P-values were adjusted for multiple testing using FDR and a threshold of 0.05.
Parallel changes and their probabilities for the 74 candidate genes in the baiji and little brown bat were detected using CONVERGE 76 and 17 genes showed parallel changes in the two taxa; 14 of these were predicted to be nonrandom ( Supplementary Table S16 ). The number of parallel evolutionary sites in the two lineages was compared and the observed number estimated by comparing present day and ancestral sequences inferred by the Bayesian method using ANCESTOR 77 .
Taste
Most mammals can perceive five basic taste qualities: umami, sweet, salty, bitter, and sour. The receptors for umami, sweet, and bitter tastes are G protein-coupled receptors (GPCRs) 78 Tables S17 and S18 ).
Olfactory Receptors
The Loci containing frameshifts and/or premature termination events in homologous regions were manually examined. Instances of these events mapping with high quality,
excluding SNPs or indels, were inferred as mutations and identified as pseudogenes. 2), and the parameter 'base not "N"'.
Heterozygous SNP calling
We sequenced three further baiji samples based on PCR-free libraries and the total numbers of bases were 59.06 Gb, 59.73 Gb, and 55.98 Gb, respectively, after filtering of low-quality reads.
Population history inferences using the PSMC model
The distribution of the time since the most recent common ancestor (TMRCA) between two alleles can be used to reconstruct population size over time. The recently developed pair-wise sequentially Markovian coalescent (PSMC) model 38 was used to estimate demographic history, using heterozygous sites across the genome. For autosomal sequences, predicted sex chromosome scaffolds were excluded to improve the accuracy of inferring historical recombination events and a total of 320,260
heterozygous loci were used to reconstruct demographic history with the PSMC model. The parameters were: -N30 -t15 -r5 -p "4+25*2+4+6". Bootstrapping for PSMC estimation was applied by breaking the consensus sequences into 5 Mb segments and randomly sampling a set of segments by replacement.
